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ABSTRACT 



The robotic apparatus is designed to act in a wider variety of 
manners, which will motivate the user of the robotic appa- 
ratus to purchase more products to the robotic apparatus. 
More specifically, a robotic apparatus (1) which acts autono- 
mously recognizes a bar code (BC) or the like appended to 
a canned juice (100a) and acts in a predetermined manner. 
This is only enabled under a predetermined contract made 
between a product manufacturer and robotic apparatus 
manufacturer. The contract coverage is that the product 
manufacturer shall append the bar code (BC) to a specific 
product while the robotic apparatus manufacturer shall pro- 
vide a robotic apparatus (1) which can act in a predetermined 
manner when having recognized the bar code (BC). 

16 Claims, 16 Drawing Sheets 
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SYSTEM AND METHOD FOR GENERATING 
AN ACTION OF AN AUTOMATIC 
APPARATUS 

TECHNICAL FIELD 

The present invention relates to an automatic apparatus 
which acts automatically, method for generating an action of 
the automatic apparatus, information serving apparatus and 
method for storing information and serving a variety of 
information, robotic apparatus which acts autonomously, 
method for generating an action of the robotic apparatus, and 
a commercial transaction system and method in which the 
robotic apparatus is utilized. 

BACKGROUND ART 

Recently, there have been proposed robotic apparatuses 
each capable of autonomously deciding its own behavior 
correspondingly to its surrounding environment and internal 
state. Such robots include for example a type which can have 
a pseudo-emotion and -instinct (will be referred to as 
"emotion" and "instinct" hereunder) which are changed 
according to its environment and internal state, and behave 
correspondingly to such changes in emotion and instinct, 
that is, can reflect changes of its emotion and instinct in its 
action. 

The action of the robotic apparatus will add to the fun of 
a user which enjoys playing with the robotic apparatus. 
Therefore, it has been more demanded by the users that the 
robotic apparatus can provide a wider variety of actions. 

On the other hand, if the users' demands for such a wide 
variety of actions of the robotic apparatuses can be linked to 
another aspect, for example, to an enhanced motivation to 
purchase a certain merchandise or product which can be 
used with the robotic apparatus, the industries of the art will 
rise to prosperity. For example, if the robotic apparatus can 
be designed to act in response to a certain object (product), 
the latter will add to the user's enjoyment in playing with his 
or her robotic apparatus since the robotic apparatus can act 
in a correspondingly increased number of manners, and 
purchase by the users of such specific product will result in 
an increased sale by a manufacturer from which the specific 
product is available. 

DISCLOSURE OF THE INVENTION 

Accordingly, the present invention has an object to over- 
come the above-mentioned drawbacks of the prior art by 
providing an automatic apparatus which can automatically 
act in various manners and motivate the user of the auto- 
matic apparatus to purchase more products to the latter, a 
method for generating an action of the automatic apparatus, 
an information serving apparatus and method, a robotic 
apparatus, a method for generating an action of the robotic 
apparatus, and a commercial transaction system and method. 

The above object can be attained by providing an auto- 
matic apparatus including: an attribute storage unit to store 
information on the attribute of a product; a product-related 
information reader to read, from a product, at least one of at 
least two pieces of information stored on the product and 
which concern the attribute of the latter; an information 
comparator to make a comparison between the information 
stored in the attribute storage unit and information read from 
the product-related information reader; the automatic appa- 
ratus being arranged to act in a predetermined manner when 
there is found a coincidence between the information as the 
result of comparison made in the information comparator. 
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In the automatic apparatus thus constructed, the product- 
related information reader reads, from a product, at least one 
of at least the two pieces of information stored on the 
product and which concern the attribute of the latter, and the 

5 information comparator makes a comparison between the 
information stored in the attribute storage unit and informa- 
tion read from the product-related information reader. When 
there is found a coincidence between the information as the 
result of comparison made by the information comparator, 

10 the automatic apparatus acts in the predetermined manner. 
Thus, the automatic apparatus makes a predetermined 
action, as a robotic apparatus, based on the information 
stored on the product and concerning the attribute of the 
latter. 

15 Also, the above object can be attained by providing a 
method for generating an action of an automatic apparatus, 
the method including steps of: reading, from a product, at 
least one of two pieces of information stored on the product 
and which concern the attribute of the latter; making a 

20 comparison between information pre-stored in an attribute 
storage unit and information read in the product-related 
information reading step; and allowing the automatic appa- 
ratus to act in a predetermined manner when there is found 
a coincidence between the information as the result of 

25 comparison made in the information comparing step. 

By the method for generating an action of the automatic 
apparatus, the automatic apparatus such as a robotic appa- 
ratus is allowed to act in the predetermined manner based on 
the information stored on the product and which concerns 

30 the attribute of the latter. 

Also, the above object can be attained by providing an 
information server including a sender to send information on 
the attribute of a product, cumulatively stored in an attribute 

35 storage unit included in an automatic apparatus, to a com- 
munication unit also included in the automatic apparatus; the 
automatic apparatus including: the attribute storage unit to 
store information on the attribute of a product; a product- 
related information reader to read, from a product, at least 

40 one of at least two pieces of information stored on the 
product and which concern the attribute of the latter; an 
information comparator to make a comparison between 
information stored in the attribute storage unit and informa- 
tion read from the product-related information reader; and 

45 the communication unit to store information into the 
attribute storage unit. 

In the information server, the product attribute informa- 
tion sender sends information on the product attribute to the 
communication unit in the automatic apparatus, and in the 

50 automatic apparatus, the communication unit receives the 
attribute information sent from the sender in the information 
server and stores it into the attribute storage unit. 

Also, the above object can be attained by providing an 
information serving method in which information on the 

55 attribute of a product is sent to a communication unit 
included in an automatic apparatus; the automatic apparatus 
including: an attribute storage unit to store information on 
the attribute of a product; a product-related information 
reader to read, from a product, at least one of at least two 

60 pieces of information stored on the product and which 
concern the attribute of the latter; an information comparator 
to make a comparison between information stored in the 
attribute storage unit and information read from the product- 
related information reader; and the communication unit to 

65 store information into the attribute storage unit. 

By the above method, information on the attribute of a 
product is sent to the communication unit in the automatic 
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apparatus and thus the communication unit in the automatic 
apparatus in the automatic apparatus receives the sent 
attribute information and stores it into the attribute storage 
unit. 

Also, the above object can be attained by providing an 5 
information server which reads attribute information sent 
from a communication unit included in an automatic appa- 
ratus and sends, to the communication unit, action- 
generation information intended to generate a predetermined 
action of the automatic apparatus when the read attribute 10 
information coincides with predetermined information; the 
automatic apparatus including: a product-related informa- 
tion reader to read, from a product, at least one of two pieces 
of information stored on the product and which concern the 
attribute of the latter; a controller to generate an action; and 15 
the communication unit to supply the controller with infor- 
mation intended to generate an action of the automatic 
apparatus, acquire the attribute information read by the 
product-related information reader and send the acquired 
attribute information. 20 

In the information server thus constructed, the attribute 
information sent from the communication unit in the auto- 
matic apparatus is read, and when the read attribute infor- 
mation coincides with the predetermined information, the 
action-generation information intended to generate the pre- 25 
determined action is sent to the communication unit of the 
automatic apparatus. Then, the automatic apparatus gener- 
ates an action by means of the controller on the basis of the 
action-generation information. 

Also, the above object can be attained by providing an 
information serving method including steps of: reading 
attribute information sent from a communication unit 
included in an automatic apparatus; and sending, to the 
communication unit, action-generation information intended 35 
to generate a predetermined action of the automatic appa- 
ratus when the read attribute information coincides with 
predetermined information; the automatic apparatus includ- 
ing: a product-related information reader to read, from a 
product, at least one of two pieces of information stored on ^ 
the product and which concern the attribute of the latter; a 
controller to generate an action; and the communication unit 
to supply the controller with information intended to gen- 
erate an action of the automatic apparatus, acquire the 
attribute information read by the product-related informa- 45 
tion reader and send the acquired attribute information. 

By the above information serving method, the attribute 
information sent from the communication unit in the auto- 
matic apparatus is read, and when the read attribute infor- 
mation coincides with the predetermined information, the 50 
action-generation information intended to generate the pre- 
determined action is sent to the communication unit in the 
automatic apparatus. Then, in the automatic apparatus, an 
action is generated by the controller on the basis of the 
action-generation information. 

Also, the above object can be attained by providing a 
robotic apparatus of an autonomous type which acts autono- 
mously based on an external factor and/or an internal factor, 
the apparatus including: a memory having stored therein 
information on a contract made between a manufacturer or 
distributor of the robotic apparatus and a third party; the 
robotic apparatus reading information stored on a product 
and which concerns at least a supply source of the product; 
and the robotic apparatus generating a predetermined action 
or reaction when the supply source is found from the 
contract-related information to have made a predetermined 
contract with the manufacturer or distributor. 
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The above robotic apparatus will generate the predeter- 
mined action or reaction when the supply source of the 
product is ascertained based on the contract-related infor- 
mation stored in the memory to have made the predeter- 
mined contract with the robotic apparatus manufacturer or 
distributor. 

Also, the above object can be attained by providing a 
method for generating an action of an autonomous type 
robotic apparatus which acts autonomously based on an 
external factor and/or internal factor, in which: the robotic 
apparatus has a memory having stored therein information 
on a contract made between a manufacturer or distributor of 
the robotic apparatus and a third party; the method com- 
prising steps of: reading information stored on a product and 
which concerns at least a supply source of the product; and 
generating a predetermined action or reaction when the 
supply source is found from the contract-related information 
stored in the memory to have made a predetermined contract 
with the manufacturer or distributor. 

By the robotic apparatus action-generation method, the 
robotic apparatus acts or reacts in a predetermined manner 
when the supply source is found from the contract-related 
information stored in the memory to have made the prede- 
termined contract with the manufacturer or distributor. 

Also, the above object can be attained by providing a 
commercial transaction system including: a robotic appara- 
tus manager that manages a robotic apparatus so that the 
robotic apparatus acts or reacts when it detects predeter- 
mined information; a product distributor that acquires the 
predetermined information under a contact having been 
made with the robotic apparatus manager, appends it to a 
product for sale to a user of the robotic apparatus; and the 
robotic apparatus which detects the predetermined informa- 
tion appended to the product purchased by the user and acts 
or reacts in a predetermined manner based on the detected 
predetermined information. 

In the above commercial transaction system, the robotic 
apparatus is managed by the robotic apparatus manager to 
act or react based on the detected predetermined 
information, the predetermined information acquired under 
the contract made with the robotic apparatus manager is 
appended to the product and sold to the user by the product 
distributor, the robotic apparatus detects the predetermined 
information appended to the product purchased by the user 
and acts or reacts in the predetermined manner based on the 
detected information. That is, the robotic apparatus will acts 
or reacts in the predetermined manner in response to the 
contract-based product on the basis of the predetermined 
information. On the other hand, the product is purchased by 
the user for such an action or reaction of his or her robotic 
apparatus. 

Also, the above object can be attained by providing a 
commercial transaction method in which a product distribu- 
tor that sells a product makes a contract with a robotic 
apparatus manager that manages a robotic apparatus so that 
the robotic apparatus acts or reacts based on detected 
predetermined information; the product distributor acquires 
predetermined information under the contract and appends it 
to the product for sale to a user; and the robotic apparatus 
detects the predetermined information appended to the pur- 
chased product and acts or reacts in a predetermined manner 
on the basis of the detected predetermined information. 

By the above commercial transaction method, the robotic 
apparatus is allowed act or react in the predetermined 
manner in response to the contract-based product on the 
basis of the predetermined information. On the other hand, 
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the product is purchased by the user for such an action or As shown in FIG. 1, the robotic apparatus (will be referred 

reaction of his or her robotic apparatus. to simply as "robot" hereunder) is generally indicated with 

a reference 1. The robot 1 includes a body unit 2 having leg 

BRIEF DESCRIPTION OF THE DRAWINGS um ts 3A to 3D joined at the front right and left and rear right 

FIG. 1 is a perspective view of a robotic apparatus 5 and left mer^f, and a head unit 4 and tail unit 5 joined at 

composed of components on which the information service i™l and /ear ends thereof 

system according to the present invention serves informa- * shown in FIG. 2, the body unit 2 houses a controller 

t j 0Q or jo to control the operations of the entire robot 1, a battery 

" „ ..... * 11 to supply a power to the robot 1, an internal sensor unit 

FIG 2 is a block diagram showing the drcwt configura- JQ u a „ Mam n ^ thelmo . seasor 13 and 

tion of the robotic apparatus m FIG. 1. others 

FIG. 3 is a block diagram showing the configuration of a The neac j ^ 4 houses a microphone 15 working as 

software for the robotic apparatus in FIG. 1. « ears » Q f tne ro bot 1, a CCD (charge coupled device) camera 

FIG. 4 shows a probabilistic automaton. 16 as "eyes", a sensor 17, and a speaker 18 as "mouth", 

FIG. 5 shows a state transition table. 15 disposed in place, respectively. 

FIG. 6 is a block diagram explaining a contract made 1 Furthei 19 > * 19 « ™ 6 ^ 0S f f i oints f A the 

between the product manufacturer and robot manufacturer. ^ ™* t0 30 ; artiddations between the leg units 3A to 

n „ m . n t r , . 3D and body unit 2, an articulation between the head unit 4 

HG. 7 is a flow chart of transactions made among the an(J ^ ^ ^ and fa afl articulation ^twccn the tail unit 

product manufacturer, robot manufacturer and user. 2Q 5 aQd ^ ^ 2> respectively . 

FIG. 8 shows a bar code or a bar code/cyber code The microphone 15 in the head unit 4 receives a command 

appended to a product, the bar code or bar code/cyber code sucn ^ "Walk!", "Be prone!" or "Chase the ball!" 

being viewed by the robot. given as scales to the robot 1 via a sound commander (not 

FIG. 9 shows a bar code or a bar code/cyber code shown) from the user to produce a sound signal SI, and 

appended to each of consumable goods such as juice, candy 25 sends the sound signal SI to the controller 10. Also, the CCD 

and compact disc, the bar code or bar code/cyber code being camera 16 captures the environment surrounding the robot 1 

viewed by the robot. to produce an image signal S2, and sends the image signal 

FIG. 10 shows a bar code or a bar code/cyber code s2 to the controller 10. 

displayed on the screen of a personal computer display unit, As shown in FIG. 1, the touch sensor 17 is located at the 

the bar code or bar code/cyber code being viewed by the 30 top of the head unit 4. It detects a pressure applied thereto 

robot. by a physical action of the user such as "patting", "hitting" 

FIG. 11 explains the direct or indirect recognition of a bar or ^ like : ™ d nds * he detcc |f d P' essure P ressure 

code or a bar code/cyber code appended to a product. detection signal S3 to the controller 10. 

li 1 j- r . j_ *l The battery sensor 12 in the body unit 2 detects the 

FIG. 12 is a block diagram of procedures made among the e • 7 4 . . . #u , M n j a *u a * . a 

, c A j r . A . , 0 35 remaining potential in the battery 11, and sends the detected 

robot manufacturer, product manufacturer, telephone com- . , u *♦ * 1 a * • 1 *a * *u 

. j potential as a battery potential detection signal S4 to the 

munication company and user. r . „ ^ ' r -iij* * IL i_ j • -j 

m „ <. . .... controller 10. The thermo-sensor 13 detects the head mside 

FIG. 13 is a block diagram of operations mcluding me robot x and ^ me detected heat M a heat detection 

sending of a bar code read by the robot to a robot manu- signa , S5 tQ (he controlIer 10 

facturer's server or hose server, and sending a corresponding ^ fiased on the sound si x sl { sj j S2> ure 

result of authentication from the robot manufacturer s server detection signal S3, battery potential detection signal S4 and 

or hose server to the robot. heat detection signal S5 supphed from the microphone 15, 

FIG. 14 is a block diagram of an information communi- CCD camera 16, touch sensor 17, battery sensor 12 and 

cation network over which data communication can be made thermo-sensor 13, respectively, the controller 10 judges in 

between the robot and robot manufacturer's server. 45 wnat environment the robot 1 stands, and if the user has 

FIG. 15 is a flow chart of transactions made between the made any instruction or any action to the robot 1. 

telephone communication company, robot manufacturer and The controller 10 decides how to behave or move based 

user. on the result of judgment and a control program including a 

FIG. 16. shows a bar code/cyber code combination dis- variety of control parameters stored in a memory 10A in 

played on the display screen of a mobile telephone and being 50 advance, and drives, based on the result of decision, an 

viewed by the robot. appropriate one of the actuators 19 a to 19„ to allow the robot 

FIG. 17 explains reading of a bar code/cyber code by a 1 to make a behavior or motion by shaking or nodding the 

dedicated reader such as a bar code reader. head unit 4, wagging a tail 5A of the tail unit 5 or driving 

each of the leg units 3A to 3D to walk. In the following, a 

BEST MODE FOR CARRYING OUT THE 55 set of behaviors and motions will be referred to as "action". 

INVENTION Also, the controller 10 supplies a predetermined sound 

The present invention will be further discussed below signal S6 to the speaker 18 as necessary to provide a sound 

concerning an embodiment thereof with reference to the b ^° n *« SOUD . d fVff ° Ut l lde *?* ^a ™ d °u 

accompanying drawings. The embodiment of the present « L ,ED (light emitting diode) (not shown) provided at each 

invention is an autonomous type robotic apparatus which 60 cv ^ position of the robot 1. 

acts autonomously according to an external factor and/or . ^ robot 1 15 ada P ted to autonomously act based on 

internal factor. The robotic apparatus according to the its environment, control program stored m the memory 10A, 

present invention is constructed as will be explained below. * tc * n „ _ „ „ , _ 

(1-2) Software Configuration of the Control Program 

(1) Construction of the Robotic Apparatus 65 FIG. 3 shows the software configuration of the above- 

(1-1) Construction of the Robotic Apparatus According to mentioned control program used in the robot 1. As shown, 

the Present Invention the control program includes a meaning-conversion object 
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20, emotioii/instinct-generation object 21, action-decision parameters which has to be increased or decreased in value 

object 22 and an action-generation object 23. in response to a result of recognition from the meaning- 

In the above software configuration, the meaning- conversion object 20 and information from the action- 
conversion object 20 recognizes external and internal states decision object 22 noticing that an action has been done and 
of the robot 1. More particularly, the meaning-conversion 5 which will further be described later and. For example, when 
object 20 recognizes the external and internal states based on the personal information 24 is that the robot 1 has been "hit", 
results of detection by various sensors. And, the meaning- the value of the "angry" parameter is increased while that of 
conversion object 20 supplies the result of recognition to the the "joy" parameter is decreased. When the robot 1 has been 
emotion/instinct-generation object 21 and action-decision "patted", the value of "joy" parameter is increased while that 
object 22. Q of the "angry" parameter is decreased. When the robot 1 has 

The emotion/instinct-generation object 21 generates made an action, the value of the "desire for motion" param- 
information intended for the robot 1 to express its emotion eter and that of the "joy" parameter are both increased, 
or instinct by an action. Specifically, the emotion/instinct- In response to a result of recognition supplied from the 
generation object 21 decides the states of emotion and meaning-conversion object 20, information supplied from 
instinct based on the result of recognition supplied from the the action-decision object 22, etc., the emotion/instinct- 
meaning-conversion object 20 and various other informa- 15 generation object 21 periodically updates the value of an 
tion. And, if the emotion or instinct exceeds a predetermined appropriate emotion or desire parameter in the emotion or 
level, the emotion/instinct-generation object 21 supplies it to instinct model on the basis of the personal information, 
the action-decision object 22. When as a result of updating of each parameter value, the 

The action-decision object 22 decides an action to be done value of any emotion or desired parameter exceeds a preset 

by the robot 1. More particularly, the action-decision object 20 value for the emotion or instinct, the emotion/instinct- 

22 decides a next due action of the robot 1 based on the generation object 21 informs the action-decision object 22 of 

result of recognition supplied from the meaning-conversion the fact. 

object 20 and information supplied from the emotion/ The action-decision object 22 decides a next action based 
instinct-generation object 21. The action-decision object 22 on a result of recognition supplied from the meaning- 
informs the action-generation object 23 of the result of 25 conversion object 20, information from the emotion/instinct- 
decision, generation object 21 and an action model 25 which is one of 
The action-generation object 23 controls the robot 1 to the control parameters stored in the memory 10A, and 
actually make a behavior or motion. Namely, the action- supplies the action-generation object 23 with the result of 
generation object 23 controls relevant devices of the robot 1 decision. 

based on the information (result of decision) supplied from 30 Note that in this embodiment of the present invention, the 

the action-decision object 22 to behave or act as specified by action-decision object 22 adopts, as a measure for decision 

the information. of a next action, an algorithm called "probabilistic automa- 

Thus the control program is composed of the above- ton" to stochastically decide one of nodes NODE 0 to 

mentioned plurality of products to control the operation of NODE n shown in FIG. 4 to which a transition is to be made 

the robot 1. Each of the products will further be described 35 from the node NODE 0 , based on transition probabilities ? 1 

below. to P„ +1 set for arcs ARC a to ARC M+1 , respectively, which 

Based on a sound signal SI, image signal S2, pressure provide connections between the nodes NODE 0 to NODE„. 

detection signal S3, battery potential detection signal S4 or More specifically, the memory 10A has stored therein, as 

heat detection signal S5 from the microphone 15, CCD the action model 25, a state transition table 26 as shown in 

camera 16, touch sensor 17, battery sensor 12 and thermo- 40 FIG. 5 for each of the nodes NODE 0 to NODE„. The 

sensor 13, respectively, the meaning-conversion object 20 action-decision project 22 is adapted to set a next action 

recognizes predetermined external and internal states of the according to the state transition table 26. 

robot 1 such as "the robot 1 has been hit", "the robot 1 has That is, in the state transition table 26, input events 

been patted", "the robot 1 has detected the ball", "the battery (results of recognition) taken as conditions for transition 

potential has become lower" or "the internal temperature has 45 between the nodes NODEq to NODE M are entered in an 

been elevated". Then it supplies the result of recognition to "Input event name" column in the order of precedence, and 

the emotion/instinct-generation object 21 and action- additional conditional data to the transition conditions are 

decision object 22. entered in "Data name" and "Data range" columns. 

Based on the result of recognition supplied from the Therefore, as shown in the state transition table 26 in FIG. 

meaning-conversion object 20, personal information 24 50 5, it is a condition for a node NODE 100 to transit to another 

which is one of the control parameters stored in the memory node that when a result of recognition that "BALL (the robot 

10A, and information representing an action having been 1 has detected the ball)" is given, "SIZE (ball size)" given 

done and supplied from the action-decision object 22 as will together with the result of recognition is "0, 1000 (0 to 

further be described later, the emotion/instinct-generation 1000)". Also, the node NODE 100 can make a transition to 

object 21 decides emotion and instinct levels of the robot 1. 55 another node when "OBSTACLE (the robot 1 has detected 

When the emotion and instinct levels exceed predetermined an obstacle)" is given as a result of recognition and "DIS- 

ones, the emotion/instinct-generation object 21 supplies the TANCE (distance between the obstacle and robot 1)" given 

emotion and instinct levels to the action-decision object 22. along with the result of recognition is "0, 100 (0 to 100)". 

More particularly, the emotion/instinct-generation object Also, the node NODE 100 can make a transition to another 

21 has an emotion model holding a total of six parameters 60 node when any of the parameters "JOY", "SURPRISE" and 

each representing the strength of emotions including "joy", "SADNESS" included in the emotion and desire parameters 

"sadness", "anger", "surprise", "fear" and "aversion", in the emotion and instinct models in the emotion/instinct- 

respectively, and an instinct model holding a total of four generation object 21 to which the action -decision object 22 

parameters representing the strength of desires for "love", refers periodically takes a value of "50, 100 (50 to 100)" 

"search (curiosity)", "motion" and "eating", respectively. 65 even with entry of no result of recognition. 

The memory 10A has also stored therein, as the personal In the state transition table 26, names of the nodes to 

information 24, data such as one of emotion or desire which each of the nodes NODEq to NODE* can make a 
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transition are given in a "Transition destination nodes" line "stand", "lie" and the like. "Action" is a "onotooous" one 

covered by a "Probability of transition to other node (Di)" such as repetition of a motion, and "sound" is a "low and 

column, and probabilities of transition to other nodes short" one amplified by a low factor. 

NODEq to NODE„, which would be when all the require- A transition is made from one to another step of growth 

ments given in the "Input event name", "Data name" and 5 by always monitoring and counting occurrence of a plurality 

"Date range" columns, respectively, are satisfied are given in of elements (will be referred to as "growth element" 

an "Output action" line covered by the "Probability of hereunder) associated with a predetermined "growth" such 

transition to other node (Di)" column. Note that the sum of as a predetermined action and motion. 

the transition probabilities in the line covered by the "Prob- More particularly, when a sum of cumulative occurrences 

ability of transition to other node Di" column is 100(%). 10 of each growth element (will be referred to as "total empiri- 

Therefore, the node NODE aO0 in the state transition table cal value of growth element" hereunder) in which the 

26 shown in FIG. 5 can make a transition to a node cumulative occurrences (count) of the growth element are 

NODE 120 (node 120) with a transition probability of "30%" taken as information indicative of a growth degree of the 

when "BALL (the bal has been detected)" is given as a result growth element, exceeds a preset threshold, another action 

of recognition and "SIZE (the size of the ball)" given along 15 model is selected for use, that is, a transition is made from 

with the result of recognition is "0, 1000 (0 to 1000)". At this for example the "infancy" action model to the "boyhood" 

time, the robot 1 will make an action "ACTION 1". one which higher in growth level (difficulty and complexity 

The action model 25 is constructed so that many of the of action or motion) than the "infancy" action model, 
nodes NODE 0 to NODE n given in the state transition table thereby allowing a transition to a next growth step. 
26 are connected to each other. When a result of recognition 20 It should be reminded here that the growth elements 
is supplied from the meaning-conversion object 20 or when include for example input of a command by scale from a 
a notice is supplied from the emotion/instinct-generation sound commander (in a remote controller), input of "pad- 
object 21, the action-decision object 22 is adapted to sto- ding" and "hitting" from the touch sensor 17, intensified 
chastically decide a next action or motion by using the state learning including a number of successes in a predetermined 
transition table 26 stored in the memory 10A for appropriate 25 action and motion, input of other than "padding" and "hit- 
ones of the nodes NODE 0 to NODEN M and inform the ting" from the touch sensor 17, and a predetermined action 
action-generation object 23 of the result of decision. and motion such as "playing with a bair. 

The action-generation object 23 drives and controls an Then, after transition of the growth step from the 

appropriate one of the actuators 19 x to 19„ as necessary "infancy" action model, the action model for the "boyhood" 

based on the information from the action-decision object 22 30 is followed to control the actuators 19 x to 19 n and sound 

for the robot 1 to act or move as specified, generates an output from the speaker 18 in order to increase the rotation 

appropriate sound signal S6 (as shown in FIG. 2) based on speed of each of the actuators 19 a to 19„ for a "little more 

a corresponding sound data in a sound data file which is one positive" walking, increase the number of "motions" for a 

of the control parameters stored in the memory 10A, and "little more advanced and complicate" motion, decide a next 

sends it to the speaker 18, or turns on and off the LED at the 35 "action" with reference to the preceding "action" for an 

"eye" position in a corresponding light-emission pattern on "action with a little more definite intention", and increase the 

the basis of a corresponding light emission data in a light length of "sound" signal and amplify the signal with an 

emission data file which is one of the control parameters increased factor for a "little longer and louder" cry. 

stored in the memory 10A. Similarly, each time the total empirical value of the 

Thus, the robot 1 can make an autonomous action corre- 40 growth element exceeds each of thresholds preset for the 

spondingly to its own state and surrounding environment, "adolescence" and "adulthood" after transition through the 

and a user's instruction and operation made to the robot 1 on "boyhood", the action model is sequentially changed to the 

the basis of the control program. "adolescence" or "adulthood" higher in "growth step" than 

Next, the growth model incorporated in the robot 1 to the "boyhood" and each of these action models is followed 

have the latter act in each of its growth steps will be 45 to gradually increase the rotation speed of the actuators 19j 

described. to 19„ and the length and amplification factor of a sound 

The growth model is to allow the robot 1 to show an signal supplied to the speaker 18. 

"advanced action" in each higher "growth" step like a real Following the growth model, the robot 1 "toddling" in its 

animal on which the robot 1 is modeled. "infancy" can "walk more positively" as the "growth step" 

Namely, the growth model allows the robot 1 to make an 50 rises (namely, the action model transits from the "infancy" 

action corresponding to each level of growth (degree of to the "boyhood", from the "boyhood" to the "adolescence", 

growth). More specifically, the robot 1 is designed to act in and from the "adolescence" to "adulthood"), the robot 1 

each of four "growth steps" including "infancy", "boyhood", "moving simply" in its "infancy" can "move in a more 

"adolescence" and "adulthood" according to the growth advanced and complicated manner", and the robot 1 acting 

model. 55 "monotonously" in its "infancy" can "act with an intention. 

The growth model includes the above-mentioned action Also, the robot 1 can generate a "longer and louder" sound 

model (action-decision object) for each of the four "growth as it grows while it has made a "low and short" sound in its 

steps" including "infancy", "boyhood", "adolescence" and "infancy". 

"adulthood". A model corresponding to each growth step is Following the growth model, the robot 1 can make an 

selected to have the robot 1 act correspondingly to its step 60 autonomous action in each of the growth steps correspond- 

of growth. For example, a difference between two succes- ingly to its own state and surrounding environment and 

sive ones of the "growth steps" in the growth model is such user's instruction and action made to the robot 1. 

that an action or motion in a higher growth step is more _ x __ . 4 

difficult or complicated than in the precedent growth step. ( 2 > Vanous Effects of the Robot 1 

More specifically, the action model for the "infancy" is 65 Various effects of the aforementioned robot 1 according to 

such that for example "walking" is "toddling" with short the present invention will be described herebelow. They can 

steps and "motions" are "simple" ones such as "toddle", be attained primarily in (1) Contract making between a 
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product manufacturer and robot manufacturer and imple- such a product. Generally, such food manufacturer produces 

mentation of the contract; and (2) Action made by the robot many foods. However, the contract may specify that the 

1 having read a bar code appended to the product under the manufacturer shall append either a bar code BC or a com- 

contract. bination of bar code BC and cyber code CC to limited ones 

Information on the attribute of a product includes for 5 of its products as a specific product, 

example a bar code of at least a manufacturer of the product The specific products are not limited to foods. That is to 

(information indicative of a supply source of the product), say, the specific product may be a compact disc (CD). In this 

bar code including information which contains a code of a case, the CD manufacturer appends a combination of bar 

product produced by the product manufacturer, and code BC and cyber code CC or a bar code BC to a compact 

so-called cyber code being reaction-generation information 10 disc case 100c for sale as shown in FIG. 9C. 

corresponding to the bar code and intended to allow the Also, the^piQduct^asufactuiexjnay display j i bar code 

robot to react in a predetermined manner. Also, the products B C or a combin ation of bar code BCand cyber code CC on 

are produced by the product manufacturers, and refer herein a so-called WejTpage starTecj for itself. For example, on the 

to consumable goods related to clothing, eating and living, Web page (home page on the Web), a bar code BC or a 

for example. 15 combination of bar code BC and cyber code CC is displayed 

(2-1) Contact to be Made Between Product and Robot correspondingly to a specific product. Thus, the user who 

Manufacturers accesses the Web page by operating a personal communi- 

As shown in FIG. 6, a contract is made between a cation device (terminal) such as a personal computer, will be 

robot-access manufacturer 201 and a robot manufacturer able to view the bar code BC and cyber code CC on a screen 

202 which produces the robot 1 itself concerning a specific 20 lllo-oiLajionitgxJl^ 

product or products produced by the product manufacturer as shown in FIG. 10. Alternatively, only a bar code BC is 

for use with the robot 1 (in step SI in FIG. 7). The contract displayed depending upon the contract coverage, 

covers that the product manufacturer 201 shall append a On the other hand, the robot manufacturer arranges, under 

predetermined bar code or cyber code to a specific product the contract, the robot 1 in step S3 in FIG. 7 so that when 

included in the contract and the robot manufacturer 202 shall 25 having read the bar code BC or a combination of bar code 

provide a robot 1 which can act in a predetermined manner BC and cyber code CC, it will act in a predetermined 

when reading the bar code or cyber code appended to the manner. This will be described in detail below, 

specific product. As having previously been described, the robot 1 is 

That is, as shown in FIG. 8A, the robot 1 having read a constructed to do a predetermined action according to an 

bar code BC appended by the product manufacturer 201 to 30 external factor and/or internal factor. In the robot 1, the 

its product 100 under the contact, will act in a predetermined predetermined action depends upon action information 

manner, which is assured by the robot manufacturer under (action-generation information). Further, the robot 1 holds 

the contract. Also, as shown in FIG. 8B, the robot 1 having such action information as stored in a removable informa- 

read a combination of a bar code BC and a cyber code CC tion storage medium. For example, the information storage 

appended by the product manufacturer 201 to its product 35 medium includes a memory card such as "Memory Stick" 

100 under the contact, will act in a predetermined manner, (trade name of a memory card available from the Sony), 

which is assured by the robot manufacturer under the Thus, for an action in the predetermined manner of the 

contract. In this embodiment, the cyber code CC is com- robot 1 having read the bar code BC or combination of bar 

posed of a pattern CC A and a number CC 2 as shown in FIG. code BC and cyber code CC, the robot manufacturer stores, 

8B. 40 into the memory card of the robot 1, such action-generation 

Also, when a combination of bar code BC and cyber code information as will allow the robot 1 to act in the predeter- 

CC is appended to the product, a plurality of patterns (a mined manner when having detected the bar code BC or the 

plurality of types) is prepared for the cyber code CC and is combination of bar code BC and cyber code CC as an 

appended to products, respectively, of the same type. Thus, external factor, that is, when having picked up the bar code 

each of the products of the same type has appended thereon 45 BC or the combination of bar code BC and cyber code CC 

a unique combination of bar code BC and cyber code CC. by means of the CCD camera 16 shown in FIG. 2 or the like. 

Only a bar code BC is appended to a specific product as The "predetermined action" refers herein to information 

shown in FIG. 8A in one case, while a combination of bar on an action pattern the robot 1 will not usually make even 

code BC and cyber code CC is appended to a specific when the aforementioned states of emotion, instinct and 

product as shown in FIG. 8B in another case. The reason for 50 growth (parameters or the like) have changed, 

this difference will be described later. In the embodiment For example, the predetermined action should be a one an 

shown in the accompanying drawings, a combination of bar animal will normally make in response to a product having 

code BC and cyber code CC is appended to a product. Note appended thereto a bar code BC or a combination of bar 

however that there is possible a case in which only a bar code BC and cyber code CC. More particularly, a dog will 

code BC is appended to a product. 55 "lick" milk, and in case the specific product is "milk", the 

The present invention will be described in detail herebe- robot 1 of a dog type should output a "licking" sound, for 

low. Under the contract, the product manufacturer appends, example. Also, in case a compact disc is given as a specific 

in step S2, either a bar code BC or a combination of barcode product to the robot 1, the corresponding predetermined 

BC and cyber code CC to a specific product for sale as action of the robot 1 should be dancing to a melody stored 

shown in FIG. 7. 60 in the compact disc, for example. 

In case the product available from the product manufac- Note that the action-generation information may not 

turer is juice or candy for example, a combination of bar always be stored in a memory card in advance. Alternatively, 

code BC and cyber code CC is appended to a canned juice the robot manufacturer may make such an arrangement that 

100a for sale as shown in FIG. 9A or a combination of bar the robot 1 can acquire action-generation information from 

code BC and cyber code CC is appended to a bagged candy 65 a server which is an information server (information man- 

100/? for sale as shown in FIG. 9B. According to the agement unit) via a radio or cable information communica- 

coverage of the contract, only a bar code BC is appended to tion network, and act in a predetermined manner, based on 
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the information, when having read a bar code BC or a from "boyhood" to "adolescence" by recognizing a bar code 

combination of bar code BC and cyber code CC. This will BC or a combination of bar code BC and cyber code CC. 

further be described later. Thereby, the recognition by the robot 1 of the bar code BC 

(2-2) Action of the Robot 1 When Reading a Bar Code or combination of bar code BC and cyber code CC can be 

Appended to a Product Under the Contract 5 l^ed to the growth of the robot 1 itself. 

In step S4 in FIG. 7, the user of the robot 1 purchases a ^ ^ action ?£ *f ro J? ot 1 may be further complicated 

specific product having appended thereto a bar code BC or ones such as " tnck • "performance , etc., not any simple 

a combination of bar code BC and cyber code CC for one ; . .„ « , , J jy u * i_ 

... . „. „ rf k/n 0 „,,M; nn \ n f ( i, 0 ™,ui xi,- Next, there will be described differences between when 

recognition by and growth (new acton) of the robot 1. The b > M BC ^ a , and when a baf 

specific product is a canned juice 100a bagged candy 100b 10 ^ BC aQd g bef ^ cc afe in emMia&>a 

or compact disc 100c, for example, as shown in FIGS. 9A to tQ ^ p^^j 

9C. The user shows the robot 1 a bar code BC and cyber , n case a contract made between the product marm f acturer 

code CC on the product as shown. and robot manufacturer covers only a predetermined bar 

Thus, as shown in FIG. 11A, the robot 1 will recognize code BC for a spec ifi c pro duct, the user can only see his or 

directly the bar code BC and cyber code CC by means of the 15 jj er ^fat 1 act in a single manner in the presence of the same 

CCD camera 16 shown in FIG. 2. As shown in FIG. 11B, the product. 

robot 1 can recognize the bar code BC and cyber code CC On the other hand, in case a contract made between the 

by means of a reader 120. In this case, the bar code BC and product manufacturer and robot manufacturer covers a com- 

cyber code CC appended to the product will be read by the bination of a bar code BC and a cyber code CC for a specific 

reader 120, and the robot 1 will recognize indirectly the bar 20 product, the user will be able to see his robot 1 act in 

code BC and cyber code CC on the basis of scale informa- different manners even with the same product if the cyber 

tion or infrared rays sent from the reader 120. code CC appended to the product is different from the bar 

The robot 1 will recognize the bar code BC or the code BC also on the product. Thus, with the combination of 

combination of bar code BC and cyber code CC as follows. bar code BC and cyber code CC used on the product, the 

Namely, for this recognition, the robot 1 holds, in a memory 25 user can see his robot 1 act in different manners, which will 

or the like provided therein, information (for example, add to the fun of playing with the robot 1. 

information on a bar code image) on a contract made Note that if the robot 1 cannot recognize a bar code BC 

between the robot manufacturer and product manufacturers and cyber code CC in combination simultaneously by means 

in a third party, and compares the contract-related informa- of the CCD camera 16, the bar code BC and cyber code CC 

tion with a bar code BC or a combination of bar code BC and 30 should be shown separately to the robot 1 (CCD camera 16). 

cyber code CC detected by the CCD camera 16. In this case, the bar code BC and cyber code CC may be 

The robot 1 having recognized the bar code BC or the shown to the robot 1 in this order, or the cyber code CC may 

combination of bar code BC and cyber code CC as covered be shown to the robot 1 before the bar code BC is shown. In 

by the contract, will act according to action-generation any case, the robot 1 can recognize the separately entered 

information prepared based on the bar code BC or the 35 bar code BC and cyber code CC as a set of information and 

combination of bar code BC and cyber code CC in step S5 provide a predetermined action based on action-generation 

in FIG. 7. information stored in the bar and cyber codes. 

Note that in the robot 1 shown in FIG. 2 and having been The robot 1 may be adapted to store a number of times it 

described in the foregoing, the memory 10A or information has seen a bar code BC or combination of bar code BC and 

storage (not shown) functions as an attribute storage unit to 40 cyber code CC, and not to provide any predetermined action 

store a bar code BC or a combination of bar code BC and when it has seen a bar code BC or combination of bar code 

cyber code. CC related to the attribute of a product, the CCD BC and cyber code CC a predetermined number of times, 

camera 16 in FIG. 2 serves as a product-information reader Thereby, the robot 1 will not provide any action when 

to read at least a bar code BC or cyber code CC appended having recognized the same bar code BC or the same 

to a product, and a part of the controller 10 functions to make 45 combination of bar code BC and cyber code CC a prede- 

a comparison between the information stored in the memory termined number of times. Thus, to see the robot 1 acting, 

10A or the like and the bar code BC or the like read by.the the user has to purchase a product having appended thereto 

CCD camera 16. When there is found a coincidence between another bar code BC or another combination of bar code BC 

the information and bar code BC or the like as the result of and cyber code CC. 

comparison from the part of the controller 10, the robot 1 50 As in the above, the cyber code CC is formed from a 

will act in a predetermined manner. That is to say, the robot pattern CQ and a number CC 2 . However, a plurality of 

1 is adapted to provide a predetermined action when pre- combinations of a pattern CCj and a number CC 2 will allow 

stored information such as a bar code or the like coincides the robot 1 to have a limitless extensibility of the action, 

with a bar code read by the CCD camera 16. Also, actions the robot 1 can provide based on a bar code 

For instance, when the specific product is milk, the robot 55 BC or a combination of bar code BC and cyber code CC 

1 having recognized the bar code BC or combination of bar appended to a product should preferably be kept unknown to 

code BC and cyber code CC will output a "licking" sound. the user before the product is actually used with his robot 1, 

In case the specific product is a compact disc, the robot 1 which will effectively add to the fun of playing with the 

having read the bar code BC or combination of bar code BC robot 1 because of the product's unexpectedness. Namely, it 

and cyber code CC will output a melody stored in the 60 is not possible to predict actions of the robot 1 in advance 

compact disc and dance to the melody. unless a bar code BC or a combination of bar code BC and 

Note that the robot 1 may be adapted to provide an action cyber code CC on a purchased product is shown to the robot 

having an raised level of growth when having recognized a 1, and the actions of the robot 1 can be enjoyed only after 

bar code BC or combination of bar code BC and cyber code the product or the bar code BC or combination of bar code 

CC. Although the aforementioned robot 1 is set so as to act 65 BC and cyber code is shown to the robot 1. Keeping 

correspondingly to each of growth steps in a growth model, unknown to the user of the robot actions the product will 

it may be adapted to act with the growth step thereof shifted assure will add to the fun in playing with the robot 1. 
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The robot manufacturer may change or update action- The robot manufacturer's server 38 is a server owned by 

generation information corresponding to a bar code BC or a the robot manufacturer 202, and has stored therein the 
combination of bar code BC and cyber code CC. For coverage of a contract the robot manufacturer 202 has made 

example, the action-generation information may be updated with the product manufacturer 201. For example, the server 

periodically, whereby the robot 1 will act in different man- 5 38 has stored therein as a data base a bar code BC or a 

ners even in case it is let to recognize the same bar code BC combination of bar code BC and cyber code CC and 

or combination of bar code BC and cyber code CC. action-generation information etc. corresponding to the bar 

Further, such action-generation information thus updated code BC or combination of bar code BC and cyber code CC. 

should be stored into a memory card for distribution to the Based on the information stored as a data base, the robot 

users. Unless the user purchases the memory card, he is manufacturer's server 38 selects action-generation informa- 

inhibited thereby from enjoying different actions which tion corresponding to a bar code BC or combination of bar 

could be made by the robot 1 with the same bar code BC or code BC and cyber code CC sent from the robot 1, and sends 

combination of bar code BC and cyber code CC. the selected information to the robot 1. That is, the robot 

Also, in step S4 in FIG. 7, the user accesses a Web site of manufacturer's server 38 receives a bar code BC or combi- 

a product manufacturer where a bar code BC or a combi- nation of bar code BC and cyber code CCsent from the robot 

nation of bar code BC and cyber code CC is displayed, to 15 1, and sends action-generation information to the robot 1 

display a Web page on the monitor for recognition by and when the bar code BC or combination of bar code BC and 

growth of the robot 1. cyber code CC falls within the coverage of the contract. 

Then, the user will let his robot 1 see the bar code BC and For example, data communication between the robot 

cyber code CC included in the Web page displayed on the manufacturer's server 38 and robot 1 is effected over an 

screen Ula of the monitor 111 as shown in FIG. 10. 20 information communication network 20 as shown in FIG. 

In step S5 in FIG. 7, the robot 1 having recognized the bar 14. 
code BC or combination of bar code BC and cyber code CC In the information communication network 30, there exist 
by means of the CCD camera 16, will act according to personal terminal devices 31 A, 31B, 31 C and 31D con- 
action-generation information prepared based on the bar nected to the server 38 by various telecommunication lines 
code BC or combination of bar code BC and cyber code CC. 25 32, 33, 34 and 39, respectively. The personal terminal 

As having been described in the above, the robot 1 can devices 31 A to 31 D are ordinary personal computers 

provide various effects. installed in ordinary homes, respectively, each of which 

Also, in step S4 in FIG. 7 and as shown in FIG. 12, a profit communicates with the server 38 via an Internet 36 or an 

(payment) M2 takes place at the product manufacturer 201 ordinary public network (39 ?) to send and receive necessary 

for the sales of a product to a user 200. 30 data to and from the server 38, and communicates with the 

Also, in step S2 in FIG. 7 and as shown in FIG. 12, the robot 1. 

robot manufacturer 202 can receive, from the product manu- In the information communication network 30, the robot 

facturer 201, a contract fee due to the contract made between 1 can make data communication with the server 38 via the 

the product manufacturer 201 and robot manufacturer 202, personal terminal device 31. More specifically, a bar code 

and a commission Ml due to the purchase by the user 200 35 BC or a combination of bar code BC and cyber code CC is 

of the product for recognition by and growth of his robot 1. sent from the robot 1 to the robot manufacturer's server 38 

More particularly, the commission is a part of the money via the personal terminal device 31, ad action-generation 

for the sold product, paid from the product manufacturer 201 information corresponding to the bar code BC or combina- 

to the robot manufacturer 202. Also, a fee calculated based tion of bar code BC and cyber code CC is sent from the robot 

on a number of accesses to the Web site is paid from the 40 manufacturer's server 38 to the robot 1 via the personal 

product manufacturer 201 to the robot manufacturer 202 for terminal device 31. 

the display of the Web page on the Web site. On the other hand, the home server 40 is a home-installed 

Furthermore, in step S5 in FIG. 7 and as shown in FIG. personal one, and has stored therein the coverage of a 

12, the robot manufacturer 202 will make a profit for a contract the robot manufacturer 202 has made with the 

memory card purchased by the user 200 for a predetermined 45 product manufacturer 201. For example, the home server 40 

action of his robot 1. For example, the robot manufacturer has stored therein as a data base a trade name of a product, 

202 can make a profit by selling a new memory card having a bar code BC or combination of bar code BC and cyber 

stored therein a new way of playing with the robot 1, new code CC appended to the product, and action-generation 

action and function of the robot 1 to the user 200 in a information corresponding to the bar code BC or combina- 

predetermined period of time after the user purchased his 50 tion of bar code BC and cyber code CC. 

robot 1, while the user 200 can enjoy the actions of his robot For example, since the coverage of the aforementioned 

1, responsive to a robot product and based on information contract made between the product manufacturer 201 and 

served from the new memory card. robot manufacturer 202 is basically managed by the robot 

Note that the present invention has been described in the manufacturer's server 38, information stored in the home 

foregoing concerning the use of a memory card having 55 server 40 is sent from the robot manufacturer's server 38 

action-generation information stored therein but it is not under a contract made between the robot manufacturer's 

limited to the use of any memory card with the robot 1. The server 38 and user (home server 40). 

robot manufacturer may arrange the robot 1 to acquire Similarly to the robot manufacturer's server 38, the home 

action-generation information from an information server server 40 sends, to the robot 1 on the basis of information 

via a radio or cable information communication network, 60 registered as such a data base, action-generation information 

and act according to the action-generation information when corresponding to a bar code BC or combination of bar code 

having read a bar code BC or a combination of bar code BC BC and cyber code CC sent from the robot 1. Namely, the 

and cyber code CC. This will further be described below home server 40 receives a bar code BC or combination of 

with reference to FIG. 13. bar code BC and cyber code CC sent from the robot 1, and 

As seen from FIG. 13, the robot 1 sends a bar code BC or 65 sends, to the robot 1, action-generation information when 

a combination of bar code BC and cyber code CC to a robot the bar code BC or combination of bar code BC and cyber 

manufacturer's server 38 or home server 40. code CC falls within the coverage of the contract. 
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Based on the action-generation information thus sent from 
the robot manufacturer's sever 38 or home server 40 the 
robot 1 will act in a predetermined manner in response to a 
product such as the candy 100 it sees. 

In the aforementioned embodiment of the present 5 
invention, the robot 1 provides a predetermined action by 
data communication with a predetermined server. However, 
the present invention is not limited to this arrangement. By 
way of example, the robot 1 may be adapted to receive 
information from a so-called third party in the information 10 
communication network and act based on the received 
information. More specifically, the user acquires, into his 
robots, a bar code etc. as attribute information available 
from the third party in the information communication 
network. Thus, the robot 1 compares the acquired bar code 15 
with information such as a bar code stored therein in 
advance, and acts a predetermined manner when the result 
of comparison shows a coincidence between the bar codes. 

In the foregoing, the embodiment of the present invention 
has been described in which a bar code BC or combination 20 
of bar code BC and cyber code CC is appended to a product 
or access is made to a Web page to display a bar code BC 
or combination of bar code BC and cyber code CC on the 
monitor screen. However, the present invention is not lim- 
ited to this arrangement but a bar code BC or combination 25 
of bar code BC and cyber code CC may be displayed on the 
display screen of a mobile telephone for example. This will 
further be described below. 

As shown in FIG. 15, the robot manufacturer makes a 
contract with a telephone communication company for an 30 
image distribution service provided by the latter. The con- 
tract covers that the telephone communication company 
shall distribute an image of a predetermined bar code BC or 
combination of bar code BC and cyber code CC while the 
robot manufacturer 202 shall arrange the robot 1 having read 35 
the bar code BC or combination of bar code BC and cyber 
code CC to act in a predetermined manner. For example, in 
case the robot manufacturer has made a contract with the 
product manufacturer for appendage of a bar code BC or a 
combination of bar code BC and cyber code CC to a specific 40 
product as having previously been described, an image of a 
bar code BC or a combination of bar code BC and cyber 
code CC is distributed in addition to an image of the specific 
product, whereby the robot manufacturer will be able to 
have a contract fee from the robot-access manufacturer. 45 

Under the aforementioned contract, the product manufac- 
turer starts, in step S12, a service of distributing a bar code 
BC or combination of bar code BC and cyber code CC to the 
mobile telephone. 

On the other hand, for an arrangement under the contract 50 
to allow the robot 1 to act in a predetermined manner when 
having read a bar code BC or combination of bar code BC 
and cyber code CC, the robot manufacturer stores, into the 
memory card of the robot 1 in step S13, action-generation 
information destined to allow the robot 1 to act in a 55 
predetermined manner when the bar code BC or combina- 
tion of bar code BC and cyber code CC is detected as an 
external factor as in the above, that is, when the bar code BC 
or combination of bar code BC and cyber code CC is picked 
up by an imaging means such as the CCD camera 16 of the 60 
robot 1 shown in FIG. 2. 

In step S14, the user of the robot 1 receives an image data 
of a bar code BC or combination of bar code BC and cyber 
code CC for recognition by and growth of the robot L In step 
S14 in FIG. 15 and as shown in FIG. 12, the telephone 65 
communication company can have a communication fee 
plus information fee M4 for the reception by the user of the 
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image data. Also, under the contract, the robot manufacturer 
will be able to have an information fee M5 from the 
telephone communication company. 

As shown in FIG. 16, the robot 1 recognizes directly a bar 
code BC and cyber code CC displayed on a display screen 
131 of a mobile telephone 130 by means of the CCD camera 
16 in FIG. 2. 

Thus, in step S15 in FIG. 15, the robot 1 having recog- 
nized the bar code BC or combination of bar code BC and 
cyber code CC by means of the CCD camera 16 provides a 
predetermined action according to action-generation infor- 
mation prepared based on the bar code BC or combination 
of bar code BC and cyber code CC. 

As having been described in the foregoing, under a 
contract made between the telephone communication com- 
pany and robot manufacturer for distribution of an image 
data of a bar code BC or combination of bar code BC and 
cyber code CC, the user will be able to receive, by means of 
his mobile telephone, the image of the bar code BC or 
combination of bar code BC and cyber code CC and show 
it to the robot 1, thereby allowing the robot 1 to act in a 
predetermined manner according to action-generation infor- 
mation prepared based on the bar code BC or combination 
of bar code BC and cyber code CC. 

Further, in the foregoing, the embodiment of the present 
invention has been described in which a bar code BC or a 
combination of bar code BC and cyber code CC is read by 
the CCD camera 16 which is an inherent part of the robot 1. 
That is to say, a combination of bar code BC and cyber code 
CC (or only a bar code BC) displayed on each of consum- 
able goods (consumable goods group A) including the 
personal computer 110, mobile telephone 130, etc. and a one 
appended to each of consumable goods (consumable goods 
group B) including the canned juice 100a, bagged candy 
1005, CD case 100c, is read by the CCD camera 16 being the 
"eyes" of the robot 1 as shown in FIG. 17A. 

However, the present invention is not limited to the above, 
but a bar code BC or a combination of bar code BC and 
cyber code CC may be read by an external dedicated reader. 
The dedicated reader includes a bar code reader 140, imag- 
ing device (e.g., external CCD camera) 141, etc. externally 
connectable to the robot 1 for example as shown in FIG. 
17B. As an interface provided in the robot 1 for connection 
of such an external reader, there is available a so-called PC 
(personal computer) card slot. Recently, the PC card slot has 
been provided in more and more robots. For example, the PC 
card slot, when provided in the robot 1, will permit to use a 
PC card of a communication modem which enables com- 
munications between a personal computer and other robots. 

As shown in FIG. 17B, the robot 1 can read a bar code BC 
and cyber code CC (or only a bar code BC) by means of the 
bar code reader 140 or imaging device (for example, exter- 
nal CCD camera) 141 connected to the robot 1 with the aid 
of the PC card slot as an interface which is also usable in any 
other applications. Thus, the robot 1 can use the dedicated 
bar code reader 140 or imaging device 141, which can be 
said to have been technically established as a unit, to read a 
bar code BC and a cyber code CC with a considerably high 
accuracy. Also, use of the PC card slot as an interface which 
is usable in any other applications as well, will eliminate the 
need to provide any new or additional interface for connec- 
tion of an external reader and make it possible to attain a 
high accuracy of recognition. 

What is claimed is: 

1. An automatic apparatus comprising: 

an attribute storage unit to store information on the 
attribute of a product; 
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a product-related information reader to read, from a 
product, at least one of at least two pieces of informa- 
tion stored on the product and which concern the 
attribute of the latter; 

an information comparator to make a comparison between 5 
the information stored in the attribute storage unit and 
information read from the product-related information 
reader; 

the automatic apparatus being arranged to act in a prede- 
termined manner when there is found a coincidence 10 
between the information as the result of comparison 
made in the information comparator. 

2. The device according to claim 1, wherein the prede- 
termined action is based on the information read from the 
product-related information reader. 15 

3. The device according to claim 1, wherein: 

the information on the attribute of the product includes 
information on at least a supply source of the product 
and action-generation information corresponding to 2Q 
information on the source-related information, the 
source having made a predetermined contract with a 
manufacturer or distributor of the automatic apparatus; 
and 

the predetermined action is based on the action-generation 2 s 
information. 

4. The device according to claim 1, being an autonomous 
type robotic apparatus which acts autonomously based on an 
external factor and/or internal factor. 

5. A method for generating an action of an automatic 30 
apparatus, the method comprising steps of: 

reading, from a product, at least one of two pieces of 
information stored on the product and which concern 
the attribute of the latter; 

making a comparison between information pre -stored in 35 
an attribute storage unit and information read in the 
product-related information reading step; and 

allowing the automatic apparatus to act in a predeter- 
mined manner when there is found a coincidence 
between the information as the result of comparison 40 
made in the information comparing step. 

6. The method according to claim 5, wherein the auto- 
matic apparatus is an autonomous type robotic apparatus 
which acts autonomously based on an external factor and/or 
internal factor. 45 

7. An information server comprising a sender to send 
information on the attribute of a product, cumulatively 
stored in an attribute storage unit included in an automatic 
apparatus, to a communication unit also included in the 
automatic apparatus; the automatic apparatus comprising: 50 

the attribute storage unit to store information on the 

attribute of a product; 
a product-related information reader to read, from a 

product, at least one of at least two pieces of informa- 55 

tion stored on the product and which concern the 

attribute of the latter; 
an information comparator to make a comparison between 

information stored in the attribute storage unit and 

information read from the product-related information go 

reader; and 

the communication unit to store information into the 
attribute storage unit. 

8. The apparatus according to claim 7, wherein the 
information on the attribute of the product includes infor- 65 
mation on at least a supply source of the product and 
action-generation information corresponding to the source- 
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related information, the source having made a predeter- 
mined contract with a manufacturer or distributor of the 
automatic apparatus. 

9. The apparatus according to claim 7, wherein the 
automatic apparatus is an autonomous type robotic appara- 
tus which acts autonomously based on an external factor 
and/or internal factor. 

10. An information serving method in which information 
on the attribute of an product is sent to a communication unit 
included in an automatic apparatus; the automatic apparatus 
comprising: 

an attribute storage unit to store information on the 
attribute of a product; 

a product-related information reader to read, from a 
product, at least one of at least two pieces of informa- 
tion stored on the product and which concern the 
attribute of the latter; 

an information comparator to make a comparison between 
information stored in the attribute storage unit and 
information read from the product-related information 
reader; and 

the communication unit to store information into the 
attribute storage unit. 

11. The method according to claim 10, wherein the 
automatic apparatus is an autonomous type robotic appara- 
tus which acts autonomously based on an external factor 
and/or internal factor. 

12. An information server which reads attribute informa- 
tion sent from a communication unit included in an auto- 
matic apparatus and sends, to the communication unit, 
action-generation information intended to generate a prede- 
termined action of the automatic apparatus when the read 
attribute information coincides with predetermined informa- 
tion; the automatic apparatus comprising: 

a product-related information reader to read, from a 
product, at least one of two pieces of information stored 
on the product and which concern the attribute of the 
latter; 

a controller to generate an action; and 

the communication unit to supply the controller with 
information intended to generate an action of the auto- 
matic apparatus, acquire the attribute information read 
by the product-related information reader and send the 
acquired attribute information. 

13. The apparatus according to claim 12, wherein the 
information on the attribute of the product includes infor- 
mation on at least a supply source of the product and 
action-generation information corresponding to the source - 
related information, the source having made a predeter- 
mined contract with a manufacturer or distributor of the 
automatic apparatus. 

14. The apparatus according to claim 12, wherein the 
automatic apparatus is an autonomous type robotic appara- 
tus which acts autonomously based on an external factor 
and/or internal factor. 

15. An information serving method comprising steps of: 
reading attribute information sent from a communication 

unit included in an automatic apparatus; and 
sending, to the communication unit, action-generation 
information intended to generate a predetermined 
action of the automatic apparatus when the read 
attribute information coincides with predetermined 
information; the automatic apparatus comprising: 
a product-related information reader to read, from a 
product, at least one of two pieces of information 
stored on the product and which concern the attribute 
of the latter; 
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a controller to generate an action; and 

the communication unit to supply the controller with 
information intended to generate an action of the 
automatic apparatus acquire the attribute information 
read by the product-related information reader and 
send the acquired attribute information. 
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16. The method according to claim 15, wherein the 
automatic apparatus is an autonomous type robotic appara- 
tus which acts autonomously based on an external factor 
and/or internal factor. 
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